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[57] ABSTRACT 

According to the present invention there is provided an 'mpul 
device not requiring a flat operating surface, easy to operate, 
and capable of being used with a feeling more accurately 
matching the human sense. 

The input device indicated at 1 comprises a case having a 
bottom a bottom surface having the shape of a cubic curve, 
two angular velocity sensors housed within the case, a ^gnal 
processing section for converting sensor output into control 
signak, and selecting switches. The first angular velocity 
sensor, whose cratral axis is fixed along Z axis, detects 
rotation in a horizontal plane of the input device. The second 
angular velocity sensor, whose central axis is fixed along X 
axis, detects rotation in a vertical plane in the longitudinal 
direction of the input device. 

7 Claims, 6 Drawing Sheets 
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INPUT DEVICE products, but this type of television requires a certain 

information input device for issuing various commands to 

BACKGROUND OF THE INVENTION the television from the user side. For example, when this 

1 C M ftjwt «♦* type of television is used in a living room of a house, the user 

1. Mcid ol tt» invention ^ ^ ^ ^^^^ 

TTie present mvention relates to an iiq)ut device suitable selecting a menu on the display. The user is required to move 

for use as a pointing device for iiqmtting a two- or three- the mouse on the tabic and it is very difficult for the user to 

dimensional to a storagp and processing apparatus sui± as a use the input device wherein the mouse operating direction 

personal computer, or as a menu selector used in an image and the cursor moving direction are different from each 
reproducing apparatus such as television, or as a pointing jo other. Particularly, in the case of an input device for use in 

device for presentation. a honae electric product, it must not cause the user to get 

2. Description of the Prior Art tired. Thus, a conventional mouse is quite unsuitable even as 
Heretofore, a mouse, a track ball, and a joy stick have ^ input device for television capable of handling two-way 

widely been used as input devices for inputting two- communication. Under the circumstances it has so far been 
dimensional information to a storage and processir^ appa- ^ desired to provide a simpler input device capable of being 

ratus such as a personal computer. As to the mouse, a ball operated more easily, 

contained in a case rotates as ttie user moves the mouse on «^ ™„ ^„ 

Mope«tmgsurfi« such as the surface of. desk and the SUMMARY OF TOE INVENnON 

direction and amount of that rotation are detected The present invention has been accompli^ed for solving 

functionally, whereby two-dimensional information respon- 20 above-mentioned problems and it is an object of the 

sive to the dnection and amount of movement of the mouse invention to provide an input device not requiring a flat 

is provided to the storage and processing apparatus. And the operating surface, easy to operate, and employable with a 

cursor's position on the display of the storage and process- feeling closer to the human sense. 

ing unit is controlled by operating the mouse. According to the present invention, in order to achieve the 

In q)erating a conventional mouse, however, it is required above-mentiot^ object, there is provided, particularly as an 

to move the mouse on a desk or the like and therefore a flat input device for inputting two-dimensional information to an 

siuface having a certain area for operation has so far been information processor, an input device composed of a case 

needed. Therefore, when there is not sufficient ^>ace on a having a quadric bottom surface or a bottom surface having 

desk, or when a storage and processing apparatus is to be the shape of a cubic curve or a bottom with a protuberance 

used at any other place than on a desk, as is the case with a formed thereon, sensors housed within the case and capable 

portable personal computer, it is very difficult to use the of detecting directions and amounts of rotations of the 

mouse. In addition, dust is apt to be deposited on the sur&oe device body centered on two axes orthogonal to each other, 

of the ball of the numse which is formed of rubber or the a j^gnal processing section which converts output provided 

like. Once dust stays near a deJextox for detectii^ the from the sensors into control signals associated with the 

rotation of the ball, the ball rotation is not securely trans- information processor, and selecting switches for inputting 

mitted to the rotation detectoi; thus somettmes residting in varioiis selection signals. 

malfunction sudi as the cursor being not responsive to "information processor" as referred to herein indi- 

movement of the mouse. a system which receives two- or three-dimensional 

For solving the above-mentioned problem, for example, ^ information as signal from the input device and represents 
Japanese Patent Laid-open No. 218824/92 proposes a multi- the received signal in terms of movement of the cursor or 
dimenstonal information iiqmt device havii^ an op»ating image on the display. £xanq>les include storage and pro- 
means of a shape easy to be gripped by a user's haru) or easy cessing a|^aratus such as personal com|mter and word 
to be a tt ar im d to a user's joint, shoulder or head and also processor, and image reproducing apparatus suc^ as televi- 
having anpilar velocity sensors disposed on X, Y and Z axes sion capable of HandHng two-way communication, 
which arc orthogonal to one another. However, the bspnX in the input devke in question, since the bottom of the 
device disckiscd therein premises its use within a qpace and, case is not plane but is in the shape of quadrics or a surface 
during operation, the user is required to grip the operating ojjer or is formed with a protuberance, the device 
means or move it as attached to his or her body. Therefore, body can be rotated around at least two axes orthogwial to 
it is imposable for the user to withstand a tong-timc opera- ^ ^ach other: As the device body is routed around those axes, 
tion and thus a physical limit is encountered physically. directions and amounts of the rotations are detected by the 

In a conventional mouse, \ht movement of the mouse and sensors and ou^ut from the sensors is converted by the 

that of the cursor on the display are in a different relation signal proccssiiig section into control signals associated with 

such that as the mouse is moved longitudinally when look- the information processor. Thus, simply with rotation of the 
ing from the user, ttie cursor moves vertically. Recently, such 55 input device in deared directions and amoimts by the user, 

apparatus as personal computers have come into tise even in it is possible to input two-dimensional information to the 

homes at large in quick tempo, and even people unaccus- information processor. Unlike a conventional mouse, it is 

tomed to handling of ttus type of af^aratus tend to use the not necessary to move the device body on the operating 

apparatus. But the begmners will have a sense of incongruity surface. That is, a fiat operating surface is no longer needed, 
in the difference between the mouse c^radng direction and ^ Preferably, in the above input device, one of the two axes 

the cursor moving direction and will sometimes be unable to orthogonal to each other is a vertical axis extending in the 

move the cursor in a dcarcd direction. Therefore, it has been vertical direction, while the other is a horizontal axis extend- 

desired to provide an input device which permits the cursor ing in the transverse direction of the device body, and sensor 

to be nK>ved by an operation with a feeling doser to the output in rotation around the vertical axis is converted into 

human sense, frxr not only beginners but also skilled persons, information in the horizontal direction of the display of the 

Recently, moreover, televisions enable of handHrtg two- information processor, while sensor output in rotation 

way cofmmuncation have also been on sale as home electric around the horizontal axis is converted into information in 
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the vertical directioQ of the display. According to this 
coQstnictioii, for example, when the device body is rotated 
in a horizontal plane aiouiK) the vertical axis> the cursor on 
the dispby moves horizontally, while when the deviix body 
is rotated in a votical plane aitnuid the horizontal axis, the 
cursor moves vertically. A look at this condition firom 
another viewpoint shows that the motion of a strait line 
extending in the loo^tudinal direction of the input device 
and the motion of the cursor are interlocked with each other. 

According to the present invention there is also provided 
an input device for inputtii^ threC'dimCTsional tnfbnnatioa 
to an information processor, comprising a case having a 
bottom a bottom surface having the shape of a cubic curve 
or a bottom with a protuberance formed thereon, sensors 
boused within the case and capable of detecting directions 
and amounts of rotations of the device body ceoteied on 
three axes orthogonal to one another, a signal processing 
section which converts signals provided from the sensors 
into control s^als^ and selecting switches for iiqmtting 
various selection signals 

Preferably, in the above input device, the three axes 
orthogonal to one another are a vertical axis extending in the 
vertical direction, a first horizontal axis extending in the 
transverse direction of the device body, and a second hori- 
zontal axis extending in the longituctinal direction of the 
device body, sensor ou^ut during rotation around the ver- 
tical axis is converted to information in the honzontal 
direction of the display of the information processor, sensor 
output during rotation around the first horizontal axis is 
converted to information in the vertical direction of the 
display, and sensor output during rotation arourxl the second 
horizontal axis is converted to information in the direction 
extending through the plane of the di^lay. 

Also as to this isspat device, the same can be said as the 
foregoing input device for two-dnucnsiOTial information. 
More particulariy, smce the bottom of the case is a bottom 
surface having the shape of a cubic curve or has a 
protuberance, the device body can be rotated around the 
three axes, and the user is merely required to .rotate the 
device body to input three-dimensional information to the 
information processor. It is possible to constitute the ir^t 
device so that the state of rotation of the input device is 
conelated with the tfarec-dimensiQnal information on the 
display. 

Reference will now be made to characteristics common to 
both the input device for two-dimenaonal information and 
the iiq>ut ckvice for three-dimeosiona] information accord- 
ing to the present invention: In the case where a selecting 
switch is di^Ksed so that its operating direction passes 
through the ocntraliaxis of a sensor, the sensor does not catch 
slight rotation of theidevice body generated upon depression 
of the selecting switch, whereby it is possible to prevent the 
cursor from being shifted by (^ration of the selecting 
switch. Moreover, the operation feeling can be adjusted to 
the most suitable feeling by adjusting the curvature of the 
case bottom or by adjustii^ the position and size of the 
protuberance. Further, where the center of gravity of the 
device body is positioned behind the central pointy the upper 
surface of the device body tills backward (to this side for the 
user) while the device body is allowed to stand, so that it is 
easy to graspthe upper surf ace (operating surface) and easy 
to gra^ the device body. 

BRIEF DESCRIFnON OF THE DRAWINGS 

FIG. 1 is a per^iective view of an input device according 
to the first embodiment of the present invcntbn; 
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FIGS. 2A, 2B, and 2C are a plan view, a side view, and 
a front view, respectively, of the ii^t device; 

FIG. 3 is a diagram showing the construction of a signal 
processing section in the input device; 
^ FIGS. 4A and 4B are diagrams for explaining bow to use 
the ii^ut device; 

FIGS. 5 A and 5B are a side view and a front view, 
reflectively, of an input device according to a modification 
of the first embodiment; 

FIG. 6 is a ^de view of an input device aooording to 
another modification of the first embodiment; and 

FIGS, 7A and 7B are a perspective view and a plan view, 
respectively, lowing an input device according to the 
15 scoood embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The first embodiment of the presem invention will be 

20 described below with reference to FIGS. 1 to 6. 

FIG. 1 illustrates the input device of the first embodiment, 
which device is for the input of two-dimensional informa- 
tion and, for example, is connected to a personal computer 
to move the cursor on the display or is connected to a 

^ television capable of handling two-way oommunicatioD to 
select a menu. 

As shown in FIG. 1, in this input device, indicated at 1, 
two angular velocity sensors 3 and 4 and a signal processing 

^ section (not shown) are housed within a case wfaidi is of a 
size (about the same size as that of a conventional mouse) 
capable of beii^ grasped by man, and two selecting switches 
5 and 6, as weU as cable 7 for connection with a pcrsboal 
computer, are provided. Though not shown, various cle- 
mcnts as constituents of the angular velocity sensors and the 
signal processing section are fixed to a substrate. 

In the following descr^tion, it is assumed that, when the 
user grasps the input device 1, the finger-tip side is the front 
(arrow F, selecting switch 5 side, in FIG. 1) of the input 

^ device, the palm ade is the rear (arrow B in FIG. 1), the lefl- 
and rightward directions wheo looking from the user are the 
lefr side (arrow L in FIG. 1) and the right side (arrow R in 
FIG. ly, respectively, up and down directions the upper side 
(arrow T in FIG. 1) and the lower ade (arrow U in FIG. 1), 

^5 res)ectively, further, die transverse direction is X axis 
(corre^Kinding to *liorizontaI axis'* in the claims), the lon- 
gitudinal direction is Y axis, znd the vertical direction is Z 
axis (corresponding to 'Srertical axis'' in the claims). 
As shown in FIGS. 2A, 2B, and 2C, the case 2 is of an 

50 elliptic shape in plan and is formed of resin for example. It 
has aflat upper surface 2a and a bottom 26 which is a bottom 
surface having the shape of a cubic curve having a gentle 
curvature. Hie center of gravity of the input device 1 is 
positioned almost centrally of the device body. Therefore, 

55 the input device 1 is placed on a {^aoe, the device 

substantially comes into point contact with the plane at the 
central point or thereabout of the bottom 2b. When the user 
grasps the input device 1 and tries to rotate the device, the 
device rotates easily in any of three planes around the three 

50 axes orthogonal to one another, that is, a horizontal plane 
(around Z axis), a vertical plane (around X axis) in the 
k)ngitudinal direction of the input device, and a vertical 
plane (around Y axis) in the transverse direction of the input 
device. 

65 As the sensors there may be used any of various known 
sensors if only they can detect directioiE and amounts of 
rotation. In this embodiment,^ angular velocity sensors of a 
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cylindrical shape utilizing gyroscope are used. The angular 
velocity sensors each detea an angular velocity created by 
rotation around the central axis of the cylindrical shape and 
ouqmts a voltage signal prc^rtional thereto. Of the two 
angular velocity sensors^ the first angular velocity sensor 3 5 
disposed on the front side of the input device is fi^r detecting 
rotation in the horizontal plaite (rotation around Z axis) of 
the input device and it is fixed so that the central axis thereof 
extends along Z axis. On the other hand, the second angular 
velocity sensor 4 diqnsed on the rear side of the ir^t lo 
device 1 is for detecting rotation in the vertical plane 
(rotation around X axis) in the longitudinal direction of the 
input device and its central axis is fixed so as to extend along 
X axis. 

As shown in FIG. 3, a signal processing section 8 com- 
prises amplifiers 9 and 10 connected to the angular velocity 
sensors 3 and 4, respectively, a selector 11, an A/D converter 
12, and a CPU 13. In the signal procesang section 8, the 
voltage signals ou^utted &om the arignlar velocity sensors 
3 and 4 are am|dified by the ampUfieis 9 and 10 and then, ^ 
out of the two output signals, the one to be processed is 
selected by the selector 11. The signal thus selected is 
digitized by the A/D converter and is then subjected to an 
arithmetic processing in the CPU 13, in which the digitized 
signal is converted, for example, into a control signal for ^ 
moving the cursor on the display of the personal computer. 
In the signal processing section 8, signal output in rotation 
around Z axis of the input device 1 is converted to a cursor 
control signal in the horizontal direction of the display of the 
personal computer, while sensor ou^ut in rotation aroimd X ^ 
axis is converted to a cursor control sigrial in the vertical 
direction of the display. 

As ^town in FIG. 2A, the selecting switches 5 and 6 are 
attached respectively to the fironl end portion and the left 
side portion of the device body in such a manner that their 
axes pass through the axis of the first ai^;ular velocity 
sensor. The selecting switches 5 and 6 arc disposed in 
positions where the forefinger and thumb of the user can 
reach the switches easily when gracing the device body 
from above. ^ 

The following descrqition is now provided about bow to 
use the input device L 

After the cable 7 of the input device 1 has been connected 
to a terminal of a personal computer for example, the user 45 
gra^ the irqnit device 1 from above which device is placed 
on a desk, and then rotates the input device in a desired 
direction to operate the cursor on the display of the personal 
computer. In this case, the rotating directioD of the irqnit 
device 1 and the motion of the cursor arc in a relation such 50 
that when the input device is rotated around Z axis, the 
cursor moves horizontally on the display, while when the 
input device is rotated around X axis, the cursor moves 
vertically. Thus, the motion of the tip of the iiq>ut device 1 
and the motion of the cursor are interlocked with each other. 55 

Therefore, as shown in FIG. 4A, when the user grasps the 
input device 1 so that his or her forefinger A faces the tq) of 
the input device and then points to, for example, an upper 
left position on the display, the cursor, indicated at C, comes 
to be positioned on an extension line of the forefinger A. 60 
When the cursor C is to be moved from the upper left 
position to a lower right positioii, the wrist is turned so that 
the forefinger A faces the lower right position on the di^lay 
indicated a 14, while the input device 1 is allowed to rest, 
as shown in FIG. As a result, the cursor C moves with 65 
the movement of the forefinger A. In this way the cursor C 
is moved to a desired poation. The selection of menu can be 
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done by depressing a selecting switch in the same maimer as 
with a conventional mouse. 

In the input device 1 of this embodiment, since the 
angular velocity sensors 3 and 4 are iiKX)rporated therein and 
rotation of the device body is converted to a cursor control 
s^nal, it is not necessary to move the device itself on the 
desk, unlike a conventional mouse, and hence a flat oper- 
ating surface having a predetermined area is no longer 
needed. Therefore, the device is employable even if there is 
not a wirle ^>ace on the desk, or it is employable on a thigh 
while the user sits on a chair. Thus, since the device is 
employable while being rested on the desk or on a thigh, the 
user docs not get tired even in a long-time operation. In the 
input device 1, moreover, the bottom 2b of the case 2 is 
substantially in point contact with the desk or a thigh, and 
the device body can rotate freely in any direction, thus 
scarcely requiring any force in rotating the device body. 
Ftirther, unlike a conventional mouse, a ball is not used, so 
diere is no fear of malfonction which would occur in the 
event of unsatisfactory transfer of ball rotation. 

According to the input device 1 of this embodiment, as 
mentioned above in connection with the method for using 
the input device, when the cursor C is to be moved in a 
desired direction, it can be moved feeling as if the direction 
were pointed on the display 14 by the forefinger A. Thus, 
unlike a conventional mouse whose bngitudinal movement 
causes a vertical movement of the cursor, the user docs not 
have a sense of iiKxngruity in his or her directional feeling, 
and the cursor C can be operated with a feeling closer to the 
human sense. 

The construction of the input device 1 is such that the 
rotation of the device body is detected and thmfore, for 
example in the event the device rotates contrary to the user's 
will upon operation of a switch, there occurs an inconve- 
nience that the cursor deviates fixim a desired position. In the 
input device 1 of this embodiment, however, since the two 
selecting switches 5 and 6 are di^osed on the axis of the first 
angular velocity sensor 3, the sensor 3 does not catch a slight 
rotation in the horizontal plane (around Z axis) which occurs 
upon depression of the selecting switch 5(6). Thus, it is 
possible to prevent the cursor C from being positionally 
deviated by operation of the selecting switches 5 and 6. 

Although in the input device 1 of this embodiment the 
bottom 2 of the case 2 is a bottom surface having the shape 
of a cubic curve, a modificaticm may be made such that only 
the shape of the case bottom is changed into a quadric 
surface as in FIG. 5 while leaving the interior construction 
intact. 

More specifically, in the case of an icq>ut device 16 shown 
in FIGS. SAand SB, a bottom 17b of a case 17 is in the shape 
of a part of an outer surface of a cylinder not havir^ any 
curvature in the transverse (X axis) direction of the device 
16 but having a central axis facing in the transverse (X axis) 
direction. Therefore, v^ien the input device 16 is placed on 
a plane, the device 16 and the plane come into the state of 
linear contact, not point contact. 

Consequently, in the input device 16 being considered, the 
freedom of rotation is diminished in comparison with the 
input device 1 of the first embodiment, and since rotation is 
inhibited in the vertical plane (around Y axis) extending in 
the transverse direction of the input device, it becomes 
relatively easy to effect rotation in the horizontal plane 
(around Z axis) and that in the vertical plane (around X axis) 
extending in the longitudinal direction eadi in an indepen- 
dent marmer. As a result, the free operation feeling in 
rotation is somewhat deteriorated, but for example in the 
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case of selecting one of means ananged horizootally on the that the number of ampUfiecs used is three correspozKlingly 
di^lay of the peisonal cooipater and then selecting one of to the three angular velocity sensors. According to the 

menus arranged vertically on Lbc display, it is easy to construclion of the signal processing section, signal ou^ut 

perform a two-^a^ operation consisting of first moving the in rotation around Z axis of the input device 23 is converted 

cursor in the horizontal direction and then n»ving it in the 5 to a control signal in the horizontal direction of the display 

vertical directioa Since the input device 16 is constructed so personal computer, sensor output in roution around X 

as not to detect rotation around Y axis, even a failure to axb is converted to a control signal in the vertical direction 

rotate in direction of Y axisdoes not pose a problem in ^^^^ ^^^^ ^ ^^^^^ ^ ^^^^^^ y ^ ^ 

pomt of fiinctK)n of the mpul device. converted to a control signal in the direction extending 

In consutotmg the mput device m qnestwn, aU thai is 

required is rotation of the device around both X and Z axes. or- r j 

That is, the bottom of the case is not always required to be Where a three-dimensional image on the display is to be 

in the shape of a curved surfece. There may be adopted such rotated in a three-dimensional manner and the direction and 

a construction as shown in FIG. 6, in which a protuberance amoimt of the rotation are to be instmcted using the itxpui 

is formed on the bottom of the case. device 23, the input device is rested on a desk or on a thigh 

To be more ^jedfic, in the input device shown in RG. 6 ^ and m this state the user puts his or her hand onto the input 

and indicated at 19, a semi^Aeiical protuberance 21 is device and then rolls the device. Alternatively, the user can 

formed centrally on a flat case bottom 206 so that the irqnit grasp the input device 23 and rotate il within a space. In this 

device rotates in all the directioos of X, Y, axxl Z axes with case, if the input <kvice 23 is rotated in a direction in which 

the protuberance 21 as a fulcrum (indicated by a dash- the image is to be rotated and by an angle at which the image 

double dot line in FIG. 6). Therefore, the input device 19 can 20 is to be rotated, the image will rotate correspondingly, 

also afford the same effect as in the case with the input Thus, also in the case of the input device 23 of this 

device 1 described previously. embodiment, like the input device of the first embodiment. 

The second embodiment of the present invention win be input of three-dimensional information requires only a rotat- 

described below with reference to FIG. 7. ing operation, so that a wide operating surface is not needed. 

The input device of the second embodiment shown in ^ and the device is employable in a small space on a desk, or 

FIG. 7 is capable of inputting three-dimensional informa- on a thigh, or in space. Besides, as mentioned above, all that 

tion. For example, when a three-dimensional image on the is required for rotating a three-dimensional image in a 

display of a personal computer is routed in a three- desired direction at a desired angle is only rotating the input 

dimensional maimer, the input device exhibits the fiinction device 23 by the user with a feeling as if the user rotated the 

of instructing the direction and amount of the rotatioiL ^ image by his or her hand. In this point, it can be said that the 

As shown in FIGS. 7AaQd 7B, the input device, indicated itiput device of this embodiment can be operated with a 

at 23, incorporates three areolar velocity sensors 25, 26, 27 feeling extremely ctose to the human sense though it handles 

and a signal processing section (not shown) in a ^hciical three-dimensional information ^to;h is a still higher order 

case 24 and is fortberpiofvidcd with selecting switdics 35 of information. 

28, 29 and a cable 30 for connec ti on to the personal Althoughtheshapeof the case 24 used in the input device 

computer. 23 of this embodiment is spherical, no limitation is placed 

Longitudinal, trarsvose, and vertical direcdots (axes) of thereon. The bottom may be a semispberical curved surface 

the input device 23 arc defined in the same way as in the first or in the shape of any surface of third order, or a protuber- 

embodiment (Z, X, and Y axes correspond respectively to ance may be formed on the bottom. 

**vBrtical axis*" **first horizontal axis^" and ''secood horizon- The technical scope of the present invention is not Hmitcd 

tal axis** whidi are defined in the claims). to the ftrsi and second embodiments above, but various 

Since the case 24 used in this embodiment is spherical, modifications may be made within the scope not deviating 

when the input device 23 is placed on a plane, the bottom firom the gist of the present invention. For example, although 

side of the case 24 and the plane substantial^ come into the 45 in the first embodiment it has been described that the center 

state of point contact, so that easy rotation is ensured in any of gravity of the input device 1 is positioned almost centrally 

direction, including a flat plane (arouiKi 2 axis), a vertical of the device body, an adjustment may be made so that the 

plane (around X axis) in the longitudinal direction of the center of gravity lies at a portion clo^ to the rear side. In 

input device 23, and a vertical plane (around Y axis) in the this case, the upper surface of the input device when left 

transverse direction of the input device. 50 standing tilts backward (to this side of the user^ so that it is 

The angular velocity sensors used in the input device of easy to recognize the upper surface (operating surface) and 

this second embodiment are the same as those used in the the device can be grasped ea^y. By adjusting the curvature 

input device of the fiist embodiment Of the three angular of the bottom of the input device if the bottom has a curved 

velocity sensors, the first angular velocity sensor 25 dis- surface, or by adjusting the position and size of a protuber- 

posed on the fitmt side of the input device 23 is for ^tccting ss ance if the protuberance is formed on the bottom of the input 

rotation in a horizontal plane (rotation around Z axis) of the device, thereby adjusting ttie motioQ of the cursor accor^ng 

input device arx) its central axis is fixed along Z axis. The to the degree of rotation of the device, it is made possible to 

second angular velocity sensor 26 disposed centrally of the inqprove the operation feeling. 

input device 23 is for detecting rotation in a vertical plane Further, although the input devices of the above embodi- 

(rotation around X axis) in the longitudinal direction of the 60 ments are each provided with a cable for connection with 

input device and its central axis is fixed along X axis. The such an ^paratus as a personal computer, there may be 

third angular velocity seasor 27 di^josed on the rear side of adopted a wireless construction not having a cable wherein 

the mput device 23 is Cor detecting rotation in a vertical a control signal produced by the ir^ut device is sent to an 

plane (rotation around Y axis) in the transveise direction of information processor by infrared communication or hi^- 

the mput device and its central axis is fixed akmg Y axis. 65 frequency communication. According to the wireless 

The signal prooessiiig section used in this embodiment is construction, since the freedom of rotation further increases, 

of the same construction as in the first embodiment except the advantage of the input device of the present invention 
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can be utiiized more efifectively. It goes without saying that 
as to the planar shape and size of the case and the number 
and mounting position of ylfrh'ng swiicfaes, they are not 
limited to those described in the above embodiments but that 
design modifications may be made as necessary. 

According to the construction of the input device of the 
present invention, as set forth in detail hereinabove, since 
sensors capable of detecting rotations of the device body are 
mounted within the device body and output of the sensors is 
converted to control signals, it is not necessary to move the 
entire device on a dcs2c as required for a conventional mouse, 
and hence a flat operating surface is not needed. Thus, Hit 
input device of the present invention can be used on a desk 
not having a wide ^>3ce or on a thigh of the user. Therefore, 
the input device of the invention is employable easily 
without the user being tired even in a long-time operation. 
Moreover, unlike a conventional mouse, since thare is not 
used any ball, a malfiinction caused by the use of a ball does 
not occur. 


10 
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sensor ou^ut in rotation around said vertical axis is 
converted into information in a horizontal direction of 
a display of said infonnatioo processor, and sensor 
output in rotation arotmd said horizontal axis is coo- 
verted into information in a vertical direction of said 
display; and 

a support member abuts the bottom of the case during 
operation and provides a surface Cor rotation of the 
input device, rotation occurs around one of a group 
consisting of the quadric bottom surface, the cubic 
curved bottom surface, and the protuberance, and the 
amounts of rotation are converted into information for 
the display. 

2. An input device according to claim 1, herein said 
selecting switches are disposed so that their operating direc- 
ticQs pass through a central axis of any of said seosois. 

3. An input device according to claim 1, wherein the 
curvature of the bottom of said case or the position and size 


Further, when the user iiqrats two- or three-dimensional ^ ^ protuberance of the case are optimized 


information, more specificalty, when the cursor on the 
display of a personal oonqmter is to be moved to a desired 
position, or when a three-dimensional image is to be rotated 
in a desired direction, the user can perform the operation in 
a more sensuous marmer without racking his or her brains. 
For example, in using the input device of the preset 
invention, as compared with the use of a conventional 
mouse, the user docs not have a sense of incongruity in his 
or her directional feeling and can perform the operation with 
a feeling closer to the human sensitivity. Thus, the iiqmt 
device of the present invention is very easy to use for both 
beginners not accustomed to haruiling a personal computer 
and the like and those accustomed to such handling. The 
input device of the invention is very suitable for use as a 
pointing device in a storage and processing apparatus such 
as a personal computer wiach wHl come into wider use not 
only for business but also in homes at largp, fiirther, for use 
as a menu selector in an image reproducing af^aratus such 
as television, as a pointing device for presentatioo, etc. 
What is claimed is: 

1. An input device for iiq>utting two^dimensiona] infor- 
mation to an information processor; comprising: 

a case havii^ a bottom, said bottom being selected firom 
one of a group consisting of a quadric bottom surface, 
a bottom surface having the shape of a cubic curvc» and 
a bottom with a protuberance fonned thereon; 

sensors housed within said case and adapted to detect 
directions and airtounLs of rotations of a body of the 
input device centered on two axes orthogonal to each 

OtlRT; 

a signal processing section adapted to convert output from 
said sensors into control signals associated with said 
information processor; and 

selecting switches ad^ted to input various selection 
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wherein one of said two axes orthogonal to each other is 
a vertical axis extending in a vertical direction and the 
other is a horizontal axis extending in a transverse 
direction of the device body; 


4. An input device according to claim 1, wherein the 
center of gravity of said device body is positioned on a rear 
side relative to the central point. 

5. An iiq}ut device for irq)utting three-dimensional infor- 
mation to an information processor, comprising: 

a case havii^ a bottom, said bottom being seleaed from 
one of a group consisting of a quadric bottom surface, 
a bottom surface having the ^ape of a cubic curve, and 
a bottom with a protuberance formed thereon; 

sensors housed within said case and adapted to detect 
directions and amounts of rotations of a body of the 
input device centered on three axes orthogonal to one 
another; 

a ^gnal processing section adapted to convert output from 
said sensors into control signals associated with said 
information processon and 

selecting switches adapted to input various selection 
signals; 

wherein said three orthogonal axes are a vertical axis 
extending in a vertical direction, a first horizontal axis 
extending in a transverse direction of the device body, 
and a second horizontal axis extending in a longitudinal 
direction of the device body; and 

sensor output in rotation around said vertical axis is 
converted into information in a horizontal direction of 
a di^lay of said infoimatian processor, sensor output 
in rotation around said first horizontal axis is converted 
into information in a vertical direction of said display, 
and sensor output in rotation around said second hori- 
zontal axis is converted into information in a direction 
extending through said display. 

6. An input device according to claim 5, wherein said 
selecting switches are di^josed so that their operating direc- 
tions pass through a central axis of any of said sensors. 

7. An input device according to claim 5, wherein the 
center of gravity of the device body is positioned on a rear 
side relative to the central point. 
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